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The  fine structure  of mammalian  submandibular 
glands has been reported in relatively few papers. 
Scott  and  Pease  (1)  and  Kurtz  (2)  investigated 
submandibular  glands  of  young  adult  rats  by 
electron  microscopy;  however,  the  fine  structure 
of  these  glands  in  mice  has  not  been  reported. 
The purpose of this communication is to show the 
fine  structure  of  unusual  droplets  observed  in 
electron  micrographs  of  acinar  cells  of  subman- 
dibular glands from newborn mice. 
MATERIALS  AND  METHODS 
The glands used in this research were obtained from 
newborn mice, 6-48 hr after birth, and from 5-day- 
old mice. The specimens were immediately fixed with 
3%  phosphate-buffered glutaraldehyde  for  3-48  hr 
at room temperature. This was followed by a  15 rain 
washing  in  a  phosphate-buffered  solution  and  a 
second  fixation  in  1%  phosphate-buffered  osmium 
tetroxide for 2  hr at 4°(2  (3).  Some specimens were 
fixed  with  only  1%  phosphate-buffered  osmium 
tetroxide.  After  dehydration  with  alcohol  and 
propylene  oxide,  the  glands  were  embedded  in 
Araldite  resin  (4).  Thick  sections  were  stained  for 
light  microscopy  with  1%  toluidine  blue  in  40% 
alcohol  for 30  sec  (5).  Thin sections were  cut  on  a 
Porter-Blum microtome  with  glass  knives and were 
stained either with a  2% uranyl acetate solution for 
20-30 min or with a  0.3-0.5%  lead citrate solution 
for 5  min (6). Sections also were subjected to double 
staining with  both  uranyl  acetate  and  lead  citrate 
solutions  (6). The specimens were examined with an 
RCA  111C electron microscope operated at 50 kv. 
With bright-field microscopy,  the granules  in the 
intercalated  duct  cells  were  stained  strongly  with 
toluidine  blue,  whereas  the  granules  in  the  acinar 
ceils were  stained  moderately.  The  former  granules 
were dark  and homogeneous under electron micros- 
copy. 
RESULTS 
The  sectioned  acinar  cells  ordinarily  were 
pyramidal in shape, with their apices constituting 
the  wall  of  each  glandular  lumen.  The  central 
lumina  of  the  submandibular  glands  generally 
were  surrounded  by  3-6  acinar cells  (Figs.  l,  2). 
The  nuclei  and  rough-surfaced  endoplasmic 
reticulum were located near the bases of the cells; 
the  apical  portions of the cells were  packed  with 
many  granules  or  droplets.  The  usual  types  of 
droplets  described  for  serous  cells  (1,  2,  7)  were 
found  in  the  apices  of the  acinar  cells,  i.e.,  they 
were membrane bounded with a  dense peripheral 
zone  (Figs.  l,  2).  For convenience in  this report, 
we will call these alpha granules. 
Besides the usual form of droplet, an unreported 
form also was observed in some of the acinar cells 
of newborn mice  but  not in  the  5-day-old  mice. 
They  were  located  in  the  apices  with  the  alpha 
granules and generally were of the same size or a 
little larger.  We  will  call  them  beta  granules.  A 
720  BRIEF  NOTES Fmvn•  1  Low-power view of submandibular gland acinus of newborn mouse.  Usual form of droplets 
(alpha granules) are observed in the apical portion of the acinus. A few of the beta granules (arrows) also 
appear in this acinus. The cell at the lower left is an intercalated cell  (IC).  Glutaraldehyde-osmium- 
tetroxide fixation. Uranyl acetate-lead citrate staining. X  4,500. 
FIGURE ~  Low-power view showing many types of patterns found in the beta granules. The usual forms 
of droplets  (alpha granules)  are also observed. Glutaraldehyde-osmium-tetroxide fixation. Lead citrate 
staining. )< 9,000. FXG~YRES  3--6  High-power views of beta granules found in acini of newborn mice submandibular glands. 
Glutaraldehyde-osmium4etroxide fixation. Lead citrate staining. X 46,000. 
722 dense  granulation  similar  to  that  found  in  the 
periphery  of  the  alpha  granules  was  orientated 
into multiple and  often lamellated patterns  in the 
beta granules  (Fig.  2).  Some of the granules were 
characterized  by  circular  arrays,  spirals,  finger- 
print-like  forms  (Fig.  3),  stripes  (Fig.  4),  and 
lacelike  patterns  (Fig.  5),  as  well  as  many  less 
easily described forms (Figs. 2,  5, 6). 
The  beta  granules  were  more clearly observed 
in the sections of specimens fixed with glutaralde- 
hyde  and  osmium  tetroxide  than  with  a  single 
osmium-tetroxide fixation. Although their delicate 
patterns were detected in the sections treated with 
either  of the  three  staining  procedures,  the  lead 
citrate  yielded  the most favorable contrast  (Figs. 
2-6)  whereas  the  double  staining  (Fig.  1)  was 
least favorable. 
The  beta  granules  did  not  appear  to  be  an 
artifact,  since they were present after either of the 
several  fixation  and  staining  methods  cited,  and 
since they were not found in acinar cells of 5-day- 
old mice prepared  with the same procedures. 
Shackleford  and  Klapper  (8)  classified  the 
salivary glands  as mucous,  serous,  or seromucous 
on  the  basis  of  histochemical  staining  reactions 
for neutral  and  acid  mucopolysaccharides.  Using 
this  method,  they  found  that  the  submandibular 
glands  of  mice  were  seromucous.  However,  the 
beta  granules  described  herein  have  not  been 
reported  in  seromucous  cells of any  other  mam- 
mal,  and  although  they  appear  to  be  special 
forms of droplets,  they remain  ill defined in many 
points.  Further  studies  are  now  in  progress  to 
determine  their  origin,  relationship  to  other 
granules  and  droplets,  specificity with  respect  to 
the age of the mice, and ultimate disposition. 
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